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© A vehicle window regulating device (1) wherein 
the window (2) is supported on a slide (4) moved 
along a guide (3) by a cable drive device (5) featur- 
ing a cable (6) connected to the slide (4) and guid- 
ed, at least partly, by a sheath portion (18) extending 
between a first (16) and a second (12) fixed point 
along the path (7) of the cable (6); the drive device 
(5) also presenting a spring (30) interposed between 
the sheath portion (18) and the first fixed point (16) 
for achieving a given contact pressure between the 
sheath portion (18) and the second fixed point (12); 
and a continuous one-way lock unit (22)(46) for 
maintaining a constant contact pressure between the 
sheath portion (18) and the second fixed point (12). 
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The present Invention relates to a vehicle ca- 
ble-operated window regulating device. 

In particular, the present invention relates to a 
window regulating device of the type comprising a 
guide; a slide running along the guide, connected 
to a movable window, and movable with the win- 
dow along the guide; and a slide drive device; the 
drive device comprising a cable connected to the 
slide and extending along at least part of an an- 
nular path; an actuator unit connected to the cable 
for moving it axially along said path; and at least 
one sheath portion for guiding a corresponding 
portion of the cable and extending between a first 
and second fixed point along said path. 

A drawback of known window regulating de- 
vices of the aforementioned type is that, after a 
certain number of operating cycles, the cable tends 
to slacken, thus resulting in serious vibration and 
possible withdrawal of the cable from the actuating 
unit. 

To overcome the above drawback, one known 
window regulating device of the aforementioned 
type - as described for example in German Patent 
n. 26 16 331 - presents a calibrated spring inter- 
posed between one point on the sheath portion and 
at least one of said two fixed points, for maintaining 
the sheath portion contacting the other fixed point. 

Though they do provide for taking up gradual 
slack on the cable by simply increasing the path of 
the cable between said two fixed points, springs 
such as the one described above fail to eliminate 
the noise problem typically associated with such 
devices. Indeed, the variable forces exerted on the 
spring during operation of the device are such as 
to induce oscillation of the spring, which in turn 
results in varying tension of the cable and, hence, 
in a high degree of operating noise. 

This problem has been solved to some extent 
by inserting between the spring and the relative 
fixed point a one-way, step-operated lock device 
for maintaining oscillation of the spring and, hence, 
the variation in the tension of the cable, within a 
relatively small ranged. 

The lock device, such as the type described 
and illustrated in German Patents n. 27 50 904 and 
n. 37 37 733, normally comprises a serrated rack 
integral with the sheath portion; and at least one 
fixed catch element fitted, together with the spring, 
to at least a first of the two fixed points, and which, 
by virtue of the spring, gradually and positively 
engages the teeth on the rack for moving, in steps, 
the end of the sheath facing the first fixed point 
away from the latter, and so ensuring the desired 
tension of the cable varies by at most a relatively 
small given amount depending on the tooth spac- 
ing of the rack. 

Despite successfully taking up the slack on the 
cable as it occurs, and maintaining the tension of 



the cable substantially constant, perfected window 
regulating devices of the aforementioned type fail 
to fully eliminate cable vibration, and consequently 
operating noise, caused by small, continual flue- 
5 tuations in the tension of the cable within the range 
defined by the tooth spacing of the rack. 

It is an object of the present invention to pro- 
vide a perfected window regulating device of the 
aforementioned type, designed to overcome the 
w aforementioned drawback. 

According to the present invention, there is 
provided a vehicle window regulating device com- 
prising a guide; a slide running along the guide, 
connected to a movable window, and movable with 
15 the window along the guide; and a device for 
driving the slide; the drive device comprising a 
cable connected to the slide and extending along 
at least part of an annular path; an actuating unit 
connected to the cable for moving it axially along 
20 said path; at least one sheath portion for covering a 
corresponding portion of the cable, the sheath por- 
tion extending between a first and a second fixed 
point along said path; and elastic means interposed 
between the sheath portion and the first fixed point, 
25 for achieving a given contact pressure between the 
sheath portion and the second fixed point; char- 
acterized by the fact that said drive device also 
comprises continuous one-way lock means, prefer- 
ably friction lock means, connected to said sheath 
30 portion for maintaining said pressure equal at all 
times to said given value. 

A number of non-limiting embodiments of the 
present invention will be described by way of ex- 
ample with reference to the accompanying draw- 
35 ings, in which: 

Figure 1 shows a schematic side view of a 
preferred embodiment of the window regulating 
device according to the present invention; 
Figures 2 and 3 show larger-scale sections of a 
40 detail in Figure 1 in two different operating posi- 
tions; 

Figure 4 shows a section along line IV-IV in 
Figure 2; 

Figure 5 shows a section, with parts removed for 
45 clarity, along line V-V in Figure 4; 

Figure 6 shows a larger-scale section, as in 
Figure 2, of a variation of the detail in Figures 2 
to 5. 

Number 1 in Figure 1 indicates a window regu- 
50 lating device for two-way regulation of a movable 
window 2 of a vehicle (not shown). 

Device 1 comprises a vertical guide 3; and a 
slide 4 connected in sliding manner to guide 3 and 
supporting window 2. Slide 4 is movable both ways 
55 along guide 3 by a cable drive device 5 comprising 
a cable 6 connected to slide 4 and extending along 
an annular path 7 through slide 4; and an actuating 
unit 8 connected to cable 6 for moving it along 
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path 7. Along path 7, cable 6 is looped about two 
transmission pulleys 9, 10 mounted, so as to rotate 
about respective axes 11, on respective supporting 
plates 12, 13 (integral, in use, with the vehicle) in 
turn fitted integral with the opposite axial ends of 
guide 3. Cable 6 is also looped about a drive drum 
14 forming part of . unit 8 and having an axis 15 
substantially perpendicular to the Figure 1 plane. 

Drum 14 is mounted for rotation on a support- 
ing plate 16 (integral, in use, with the vehicle) and 
is connected by a known drive (not shown in Fig- 
ure 1) to a motor 17 also fitted to plate 16 and 
forming part of unit 8. According to a variation not 
shown, in place of motor 17, actuating unit 8 com- 
prises, in known manner, a hand-operated handle 
(not shown). 

Between drum 14 and pulleys 9, 10, cable 6 
runs inside respective flexible sheath portions 18, 
19, and inside respective rigid, cylindrical, tubular 
bodies 20, 21, each extending on an extension of a 
respective sheath portion 18. 19, and adjacent and 
tangent to drum 14. The end portions of sheath 
portion 19 are connected in known manner to body 
21 and plate 13; while sheath portion 18 presents 
one end portion resting on plate 12, and the op- 
posite end connected to body 20 by a unit 22 for 
tensioning cable 6. 

Unit 22 forms part of device 5 and, as shown 
particularly in Figures 2, 3 and 4, comprises a 
sleeve 23 fitted on to the end portion of sheath 
portion 18 adjacent to body 20, and defining a 
slider engaged in axially-sliding manner inside a 
guide element defined by a cylindrical seat 24 
formed along an end portion of body 20 and de- 
fined axially by a partition wall 25 having a hole 26 
engaged loosely by cable 6. As shown in Figure 2, 
sleeve 23 comprises a lateral wall 27, and a bottom 
wall 28 which, at least during initial operation of 
device 1, is positioned contacting partition wall 25, 
and presents a through hole 29 coaxial with hole 26 
and engaged loosely by cable 6. 

Unit 22 also comprises a helical spring 30 
fitted on to the end portion of sleeve 23 projecting 
outwards of seat 24, and compressed between a 
fixed supporting body 31, integral with body 20, 
and a cup-shaped cap 32 secured axially to wall 27 
by a retaining ring 33. The distance between cap 
32 and supporting body 31 is so selected as to 
preload spring 30 in such a manner as to maintain 
a given contact pressure between sheath portion 
18 and plate 12. 

Again with reference to Figures 2, 3 and 4, 
body 31 is a hollow body terminating, on the side 
facing cap 32, with a cylindrical collar 34 housing a 
respective end portion of spring 30; and presents a 
hole 35 formed inside collar 34, coaxial with seat 
24 and the axis A of sleeve 23, and fitted through 
with sleeve 23. 



On the side facing body 20, body 31 termi- 
nates with a rectangular annular portion 36 en- 
gaged inside a respective rectangular seat 37 
formed in a rectangular outer flange 38 of body 20 
5 and defined by two parallel ribs 39 extending to- 
wards cap 32 from respective longer sides of 
flange 38. Body 31 cooperates with flange 38 and 
sleeve 23 so as to define two diametrically-op- 
posed, substantially trapezoidal-section chambers 

10 40, each housing a respective flexible blade 41 of a 
lock element 42 enabling continuous one-way 
movement of sleeve 23 into a variable extracted 
position wherein sleeve 23 withdraws at least par- 
tially from seat 24 so as to maintain substantially 

75 constant said contact pressure between plate 12 
and sheath portion 18 and so maintain a constant 
tension of cable 6. 

More specifically, and as shown in Figure 5, 
lock element 42 consists of a rectangular plate, the 

20 central portion of which is cut and bent to form the 
two blades 41, both bent on the same side of 
element 42, in opposite directions to each other, 
and with their free ends facing each other; and the 
peripheral portion 43 of which is gripped between 

25 portion 36 of body 31 and a corresponding part of 
flange 38. Each of blades 41 - one of which may 
be dispensed with - presents its free end contact- 
ing the outer lateral surface 44 of wall 27, and 
forms, with the traveling direction 45 of sleeve 23 

30 towards plate 12 and parallel to axis A and wall 27, 
an angle B of more than 90* and less than 180". 

In actual use, any slack on cable 6 resulting in 
a reduction in pressure between plate 12. and 
sheath portion 18, and hence in the compression of 

35 spring 30, is immediately compensated, as it is 
formed, by a corresponding expansion of spring 30 
which provides for moving sleeve 23 in direction 45 
and so lengthening the path of cable 6 between 
plates 12 and 16. 

40 As sleeve 23 moves in direction 45, surface 44 

of the sleeve brushes against the free ends of 
blades 41 which, while freely permitting movement 
of sleeve 23 in the direction of plate 12, prevent it 
from oscillating about each new stable position, 

45 due to pulsating forces to which sleeve 23 is sub- 
jected by spring 30. Indeed, any displacement of. 
sleeve 23 towards plate 16 is prevented by the free 
ends of blades 41 bracing against surface 44. In 
other words, any attempt by sleeve 23 to move in 

50 the direction of plate 16 is prevented by blades 41 
exerting a wedge type locking action on surface 44, 
so that said pulsating forces, by virtue of only 
determining displacements of sleeve 23 which tend 
to increase the tension of cable 6, are damped 

55 almost instantly, thus preventing vibration. This 
favourable result, which is accompanied by a rela- 
tively high degree of noisefree operation of device 
1 , is also assisted by the fact that blades 41 , when 
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braced against surface 44, substantially define a 
Belleville washer capable of also damping any os- 
cillation of sleeve 23 due to the elasticity of cable 
6. 

The Figure 6 variation relates to a tensioning 
unit 46 similar to unit 22, and the component parts 
of which corresponding to those of unit 22 are 
indicated using the same numbering system. 

Unit 46 comprises a sleeve 23 in turn compris- 
ing a cylindrical body 47 having a cylindrical head 
48 larger in diameter than body 47 and having a 
hole 49 coaxial with axis A and housing the end 
portion of sheath portion 18 adjacent to body 20. 
Sleeve 23 defines a slider engaged in axially-slid- 
ing manner inside a guide element defined by a 
cylindrical seat 24 formed along an end portion of 
body 20 and defined axially by a partition wall 25 
having a hole 26 engaged loosely by cable 6. 
Sleeve 23 presents a through hole 29 coaxial with 
holes 26 and 49 and engaged loosiely by cable 6. 

Unit 46 also comprises a helical spring 30 
compressed between head 48 and a fixed support- 
ing body 31 integral with body 20, and wound 
about a tubular appendix 50 extending from body 
31 coaxially with axis A and on the opposite side to 
body 20. Appendix 50 presents an axial hole 51 
acting, together with seat 24, as a guide for body 
47 of sleeve 23, and cooperates with head 48 to 
define an initial limit position of sleeve 23. The 
length of appendix 50 is such that, when sleeve 23 
is in said initial limit position, the preload on spring 
30 is sufficient to maintain a given contact pressure 
between sheath portion 1 8 and plate 1 2. 

Again with reference to Figure 6, body 31 is a 
hollow body defined laterally by a cylindrical wall 
52 coaxial with axis A and closed at one end by a 
wall 53 perpendicular to axis A and supporting 
appendix 50, and at the other end by a wall 54 
slanting in relation to axis A and through which seat 
24 is formed. Hole 51 extends through wall 53, 
which is defined, on the side facing wall 54, by a 
flat surface 55 perpendicular to axis A; while wall 
54 forms the end wall of body 20, and is defined, 
on the side facing wall 53, by a flat surface 56 
forming, with the traveling direction 45 of sleeve 23 
towards plate 12 and parallel to axis A, an angle B 
of more than 90 * and less than 1 80 • . 

Walls 52, 53 and 54 define a chamber 57 fitted 
through with body 47 of sleeve 23 and housing a 
lock element 58 enabling continuous one-way 
movement of sleeve 23 into a variable extracted 
position wherein sleeve 23 withdraws partially from 
body 20 for maintaining substantially constant said 
contact pressure between plate 1 2 and sheath por- 
tion 18 and so maintaining a constant tension of 
cable 6. 

More specifically, and as shown in Figure 5, 
lock element 58 comprises a washer 59 of a given 



thickness "S" preferably roughly equal to the diam- 
eter of cable 6; and a curved elastic element 60, in 
particular a leaf spring element, the opposite ends 
of which rest on surface 55, and the intermediate 

5 portion of which is compressed against the surface 
of washer 59 facing surface 55, so as to push 
washer 59 elastically towards surface 56. More 
specifically, elastic element 60 presents a lateral 
opening 61 engaged in sliding manner by body 47 

ro of sleeve 23, and is positioned contacting washer 
59 and eccentrically in relation to axis A; while 
washer 59 presents a central cylindrical through 
hole 62 fitted through with body 47, and having a 
diameter "D" greater than diameter "d" of body 47 

;s but less than a value: 

D' = sinB (d + S/cosB) 

at which washer 59 would be capable of tilting, in 

20 relation to cable 6 and by virtue of the eccentric 
thrust of elastic element 60, by an angle equal to 
angle B, and so adhering to surface 56. Con- 
versely, for a diameter "D" of less than D' but in 
any case greater than "d", washer 59 is positioned 

25 (Figure 6) with a peripheral point contacting a point 
on surface 56 closest to surface 55, and with the 
opposite edges 63, 64 of hole 62 contacting the 
outer surface of body 47, so as to form, with body 
47, an angle C smaller than angle B. 

30 Consequently, any displacement of body 47 in 

direction 45 is permitted in that it tends to reduce 
the value of angle C against the action of elastic 
element 60 and, hence, the contact pressure be- 
tween edges 63, 64 and the outer surface of body 

35 47; whereas any displacement In the opposite di- 
rection to 45 - which would result in an increase in 
angle C - is prevented by edges 63 and 64 wedg- 
ing against and so axially locking body 47 in said 
direction. 

40 As can be seen, elastic element 60 of lock 

element 58 provides solely for maintaining washer 
59 tilted in relation to body 47 of sleeve 23, the 
one-way lock function being performed entirely by 
washer 59. 

45 

Claims 

1. A vehicle window regulating device comprising 
a guide (3); a slide (4) running along the guide 
50 (4), connected to a movable window (2), and 

movable with the window (2) along the guide 

(3) ; and a cable device (5) for driving the slide 

(4) ; the drive device (5) comprising a cable (6) 
connected to the slide (4) and extending along 

55 at least part of an annular path (7); an actuat- 

ing unit (8) connected to the cable (6) for 
moving it axially along said path (7); at least 
one sheath portion (18) covering a correspond- 



5 



7 



EP 0 607 589 A1 



8 



ing portion of the cable (6), the sheath portion 
(18) extending between a first (16) and a sec- 
ond (12) fixed point along said path (7); and 
elastic means (30) interposed between the 
sheath portion (18) and the first fixed point 
. (16), for achieving a given contact pressure 
between the sheath portion (18) and the sec- 
ond fixed point (12); characterized by the fact 
that said drive device (5) also comprises con- 
tinuous one-way lock means (22)(46) connect- 
ed to said sheath portion (18) for maintaining 
said pressure equal at all times to said given 
value. 

2. A device as claimed in Claim 1, characterized 
by the fact that said continuous one-way lock 
means (22)(46) are friction lock means. 

3. A device as claimed in Claim 1 or 2, character- 
ized by the fact that said lock means (22)(46) 
comprise a first element (20) consisting of a 
guide body (20) associated with said first fixed 
point (16); a second element (23) comprising 
slider means (23)(47) integral with the sheath 
(18) and movable along the guide body (20) in 
a given direction (45) towards the second fixed 
point (12); and a third element (42) comprising 
a one-way lock element (42)(58) supported in a 
fixed position on one (20) of the first two said 
elements (20, 23) and mating frictionally with 
the other (23) of the first two said elements 
(20, 23); the lock element (42)(58) being de- 
signed to exert, on that (23) of the first two 
said elements (20, 23) with which it mates 
frictionally, a wedge type locking action for 
each displacement of said slider (23) away 
from said second fixed point (12). 

4. A device as claimed in Claim 3, characterized 
by the fact that the lock element (42) is in- 
tegral with said guide body (20), and mates 
frictionally with said slider (23). 

5. A device as claimed in Claim 3 or 4, character- 
ized by the fact that the lock element (42) 
comprises substantially cup-shaped elastic 
means (41) supported in a fixed position on 
said guide body (20), and engaged frictionally 
by said slider (23). 

6. A device as claimed in Claim 5, characterized 
by the fact that the slider (23) presents a 
bracing surface (44) movable in contact with 
said cup-shaped elastic means (41) and sub- 
stantially parallel to said direction (45); the 
cup-shaped elastic means (41) being inclined 
in relation to said direction (45) and towards 
said bracing surface (44) and said second 



fixed point (12). 

7. A device as claimed in any one of the fore- 
going Claims from 3 to 6, characterized by the 

5 fact that the slider (23) presents a bracing 

surface (44) movable in contact with said lock 
element (42) and substantially parallel to said 
direction (45); the lock element (42) comprising 
at least one flexible blade (41) having a free 

10 end contacting said bracing surface (44), and 

forming, with said direction (45), an angle of 
over 90 • . 

8. A device as claimed in Claim 7, characterized 
75 by the fact that said lock element (42) com- 
prises a pair of said flexible blades (41) in- 
clined towards each other and with their free 
ends facing each other; the slider (23) being 
mounted so as to slide frictionally between 

20 said two free ends. 

9. A device as claimed in Claim 3, characterized 
by the fact that the lock element (58) is mov- 
able in relation to said guide body (20), and 

25 mates frictionally with said slider (23). 

10. A device as claimed in Claim 9, characterized 
by the fact that the lock element (58) com- 
prises plate means (59) -fitted through with said 

30 slider (23) and movable, in relation to said 

guide body (20) and said slider (23), to and 
from a position wherein the slider (23) is 
locked frictionally one way. 

35 11. A device as claimed in Claim 10, characterized 
by the fact that thrust means (60) are provided 
for pushing said plate means (59) into said 
lock position. 

40 12. A device as claimed in Claim 10 or 11, char- 
acterized by the fact that thrust means (60) 
and reaction means (56) are provided for tor- 
quing said plate means (59) into said lock 
position. 

45 

13. A device as claimed in Claim 10, 11 or 12, 
characterized by the fact that, in said lock 
position, said plate means (59) are positioned 
obliquely in relation to said slider (23). 

50 

14. A device as claimed in Claim 13, characterized 1 
by the fact that said plate means (59) present 
a through hole (62) engaged by said slider (23) 
which presents a bracing surface (44) movable 

55 through said hole (62) and substantially parallel 

to said direction (45); said hole (62) presenting 
a section larger than that of said slider (23), 
and end edges (63, 64) frictionally wedging 
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against said bracing surface (44) when said 
plate means (59) are in said oblique position. 

15. A device as claimed in any one of the fore- 
going Claims from 10 to 14, characterized by 
the fact that said plate means (59) comprise a 
washer (59) fitted through with said slider (23). 
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